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Abstract 



PROBLEM TO BE SOLVED: To improve a throughput in a step for burying an insulating film into a recessed part and 
keep flatness of a polished face, in a method for manufacturing a semiconductor device that includes a step for polishing 
an oxide insulating film with an uneven film on its surface. 

SOLUTION: A manufacturing method includes a step for forming an abrasion stopping film 26 with an opening on a 
semiconductor substrate 21 , etching the semiconductor substrate 21 through the opening to form grooves 23a to 23d, 
and forming an insulating film 27 in the grooves 23a to 23d and on the semiconductor substrate 21 . The method further 
includes a step for feeding first polishing slurry on the polishing face of the insulating film 27, polishing the oxide 
insulating face using first polishing cloth 102 having a polishing face with first polishing hardness, feeding second 
polishing slurry to the polishing face of the insulating film 27, and polishing the polishing face of the oxide insulating film 
27 by using second polishing cloth with second hardness lower than the first hardness until the abrasion stopping film 26 
is exposed. 
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^av»R«i** 3 2 c7)4"C>* 1 <5 -£ft-m&gj@«« 3 

3±<7)ffiS<7)/5 ( x , y ) tS&SEMfc LI. L 2 ft 
4. W«R3 1<0«Wl«VfflRtR»^3 2«»Wl» 
tjS(x. y) b£&&2^(7mi&tXWt<7y%tftft 

2 cr>$»L->tfwm-fh®.m*ffim$L 3 1 o^k^ xim- 
[0040] ttz. mmm \mfwmm^32\i^ 

ix-fftS^Stt 1 0 3, 1 06 ix® twuzm 

<IOlfr£\ ffitOjfii (x, y ) izts^x. ryf-y (Bf 
a«3 1 ) (cJ:l»^3aS. ^-y F 3 2 ) 

[oo4i] ®mmm 3 1 m smjss ( v PX , vPy > 
ttas (i ) , (2) t^s^s. 

[0042] 

Vpx^-LiW^infl^-^^Y/L^-ai,? (1) 
[0043] 
[»2] 

- Iosino)3t-X)/Li ( 2) 
loSinaat-X) 

f^dCLfl-losintojtVdt^oCrtaCOSwat (6) 
[005 1 ] £LbD£i3&>4> % tt9ieaEIK3 3*K«ffi 
SO* ( x , y ) Cfc»t*«aatt©~®££iSLT* 
(7), (8) fflL. 9f«R3 lkfflRfil 

»fl3 2«OEM6*|flUiH-i0^r|fti4:LTV^4. 
[0052] 
[»7] 

Vx=Vpx-Vhx-l 0 a) 3 cosft)3t (7) 

=(a»2 - 0>t)Y-lo6>3COS6>3t 

[0053] 
■ [»8] 

Vy=Vpy-Vhy (8) 
= - 6>i(Lo - losin6>3t) - ( cuz - a>!)X 

[ o o 5 4 ] ±ie LJtss-^tt^weiiBfcaffl Lfc* 

tz. fIL. ^ 1 4>OilSAA~E(i, 05(b) K^Lfc 
ffiSfSa^ 3 3 WW&i At L, ttn&Z B , C 



1(7) 0 00-156360 (P2000-1 5JL8 
LO = 2 4 c m 

Wfcffi$^<r)mm.= 4 0 r P m 
®®U<?>®mt.= 3 3 rpm 
co 1 = 6 6 7r r ad/m i n 
co2 = 80?rra d/m i n 
OBfBSHEMI RRA34 0 0 
LO =12. 7cm 
OSSl&tfS2<*»HgIg 
Sfliftft JlOOMKik- 9 7 r P m 
BfB*i^)liWHR» 1 0 3 r p m 
6ol=206?rrad /m i n 
co2=194^rad /m i n 
[0056] 
[«1] 







6 DS-SP 


6 ED 


MIRRA3400 


X c 


a ■ 


V x 


Vy 


V x 


Vy 


Vx 


Vy 




A 


0 


-4948 


0 


-4976 


0 


-8219 




B 


0 


-4948 


0 


-4096 


0 


-8973 




C 


0 


-4948 


0 


-5856 


0 


-7465 


Ji 

i 


D 


0 


-4948 


880 


-4976 


-754 


-8219 


m 


E 


0 


-4948 


-880 


-4976 


754 


-8219 


m 


A 


0 


-3299 


0 


-4976 


0 


-8219 


CD 


B 


0 


-3299 


0 


-4096 


0 


-8973 


w 


C 


0 


-3299 


0 


-5856 


0 


-7465 


fi 

X 


D 


0 


-3299 


880 


-4976 


-754 


-8219 


B 


E 


0 


-3299 


-880 


-4976 


754 


-8219 



[00 55] ®ffig§£H6DP-SP 
LO = 1 7 . 5cm 

m.mS:<D®&®.= 4 5 r P m 
W&L0®K8l=4 5 rpm 
O)l = 90?rra d/m i n 
o)2 = 907rra d/m i n 

mmmmmm= 30r Pm 

flfMW>EHi»=30rpm 
co 1 = 6 0 7T r a d/m i n 
co2 = 60wra d/m i n 
©ffigHS6ED 



it) 1 . c m/min"C&5. 

•2 . ^x^(Siii*i^is«<iE . 



[00 57]&fc, ¥3S#*t££y*o-hpy?-7M 

■o^TSt1-7D-^-v-ht**>|>. ifc, 09(a) ~ 
(c) . 01 0(a), (b) tel/^u-YWrTl VV-i' 

[0058] 08t:*5irvrp ix-TTCt suimiztimzti 

09(a) izmtXolz. m&84 y+0)is\)3yjHL 

1 OSiHWRJK&l 0 n m«i«2 5 
fclWtt 1 0 0-2 5 0 n mCOmitm 6 fcHlCJBjfct 
4. KflJBilMk^ya^ (Si0 2 ) X'h*). a 

m2 6li.m<Li/V3> (Si 3 N, ) . aftBMtS/'jay 
(SiON) 0J:dt«*JS^fc^&T*ttiSyKT'fc&. 

t^d-^jx <siH 2 ci 2 ) try^-r (nh 3 > 



0. 2Torr{ClS^-fl)^frSrSffl-r«). 
[0059] «WC . 09(b) iZTfi-t* O CCs ^i^fffi 
««fc*&*Wl«>»lJl2 6RtfSMfcR2 5 fc»*Lfc 
09(c) CScf «k3£, 2ftK2 6ftt«HtlR2 
SCI^u^-zU ay£&2 1 fcXyf-y^L 

CDS (DOS) 2 3a~2 3d^m-ri». 31 
1 ~~m 4 OS 2 3 a - 2 3 d t,Z i. <0 v «J a y 1 
?#lftmfcPBI3*l, 0. 2 5//mgj£cD$lr^)^ 

l ct)S2 3 c Lfc««U4«v^iii«[<o» l 
«2 2cfcfc»K Ml 0^mi?)ftJgSc7)liO?i2 3bK 
^gL^W44>SSOfflaom20Si^*2 2 b b 
% 0 . &+u my±0)fc^me>M 2 3a, 23d CR& 

[0060] fcvvt, ^'J3y»«2 1<»DltajlBS:«3» 
ftUT««»l 0nm^'j3y|!KI«2 4*»ja-r 



! (8) 000-1 56 36 0 ( P 2 0 0 0 - 1 5JL8 



t. ZtUZliX. »l~JS40»2 3a~2 3dfcH 

Sfc»*. ioiSTii, a io (a) icsttidic i 

CP (|»«t£S75X"?) a. ECR (Electron Cyc 
lotron Resonance) ^fOXo^c. ^b^l^&TyX 
•7 (HDP (high density prasma ) CVD (Chemical 
Vapor Deposition ) j££fflvrc. y»j3^iS2 1iO 
%ffi£m 1 <?M 2 3 a ~ 2 3 d ^$ J; 0 t> if ^ 
Kff, flU.tt*57 3 0nmg^>'y3yK«2 7Sr 
x'J 3 y««2 1 te»jfiU ffrfrT^i/!, ny^tH 
2 7 £H 1 ~MS4 <55}S23a~23d rtC^ta^S. 

'«EV >3g 3 C7)« 2 3 c |*K\<7) »J 3 >MftM 2 7 ^ffiibji 
J: D*£fcfT*xft* . i OS" 'J n yitfUR2 7 14, 
^*$tl#F-7°$ix£PSG. BPSG, BSGc7)J: o 

[006 1] HDP-CVDkfcioT^'JnyiWkR 
2 7 £fiMW4*£fcli % WilfRKf-+>A(^H 

rtfcSiH 4 £m 5 0sccm. MM*® 2 3 Osccm. # 
!WXt»4 0 0scM<oa«-C«A-f«. WVay' 
KflJjKOKfflffi^JBttliTfflTJiSr < . tHfl*«fe t X v > 
I). Lfrh. »l*>* : F««2 2a, H2tf)5ii7-ffi$2 

2 b ?>±.<r>is v a yfflm 2 7 <QSmtfW-< 

m mmom 3 com^mm 22c <o±?) ^ \j 3 vimji 
c<m%mm<?>i'V3>Mitm27<7)®mt B ^2 

COS 2 3 bXfiH 1 <7)S 2 3 a.<QW3Mt&<0is V 3 
ft«2 7coKJ![t 4 , t 6 £*)i>m<%>oXm. *<r> 
£<&-3TH6fil48l2 3a~ 2 3dc^£#0. 4// 
m N Sfe^|g3Ojl2 3c<0<i*50. 2 5 //m&gtf)i§-£ 

isV3ywnkj&2 7 i <nwm^.2 2 zx-m 

3 0i»oWSfc:jS«S«4t, t 6 at, . t 6 iOt 
ttl. lfgJ¥<=5:&. 

[0062] Z0>fflB0)isVzi>mL2 1 A>\ ±KLfc 
WR&£&3 3kW£tl&i>coX'$>l. <fcwt\ Hl<7) 
p 3 t*t» i xf7 r^WdxBfeaf * . 31 1 *r -y 

r^weiSTJi, sFSFmi o 2 1 itsv^^ i c 

-10 00SrfflV^. 4fc, Sf^JiLT. 7^5*1* 
tf5BHfc*PLANERLITE-61Q3 , * \ # -y h tt<Offi,ffcfe S S 
-25, ^v>(inr-/Pa^ffiq D n ^OT-^2 371 
£ffll»">£. PLANERLITE-6103 , 

[00 6 3] ^y3ViMUl2 7?:T«tLTa 

9f®s«3 3S:a««jtM3 2^>*ne(cKwt^tft(c. 

Was 3 1 £J5f£*)EM@ftR , tf|> 1 fc *> fc , 

xsft]$A3 2 t,gfa*£3 1 1 n tufaxamttiftiz 

2 fc ffiSJg 3 1 1 S-SWJt * fc Htftifi* 3 5 0 c c / 



sfli l- o 2 3 3 ^rat^5 o-zmt 

[00 64] fLT. *KfM«l3 2*«iffi-*-4£fcfc 
<}: »ifSa^3 3 <?)i/ V 3 >ItffcJi 2 7 i: 0?®^ 1 
0 2 S:««S-frT»f»fcH»frt4 . ^<09fa«ai»]»jg 
^IB»H$tSfc, «V^B5««Sl3tfM(HHi«2 2 c . 
&^+S®OBS«OS7tS^2 2 b ±(C5ia5 LT Wi 
U 3 ylHfc$!2 7 ^3iflSl^e#l 0.2 lZ±~>X±t 
iXmZtlX v V 3 ygHL§l2 7«(W»*«jfeH-* . 

[006 5] £<0J3fc«VMWa}:ftl 0 2£fflV>*fc. 

i. ammmz)t'ix&<mmiBio2{zmto?&<7) 
x-mmmu-hiimK**). mmttm-tz. 
*ix. mixy-'vynfflmmxnt. Mza&ewm 

Mz'ttotz#>\±. ^l-IS4c7)»23a~2 3dSr^V^ 

tzmmzi?&f& : s v 3 yg-fkji 2 6 wmww* 

^±Mcr>^mm<0 1 0 ff 4 L'< 3 0 %J3Lt 
•C*->Tik*7 0^«<OtB3f*gHR3 3^fflV^i4: 

[0066]^, 01OP4fcSrrm2XT-yT<?)Sf 

mxmz^h. t\<7M2XT->r<mmiMX'\t. mm 

^1 0 2fc LT I C- 1 4 0 OZft^XM'OcOi'Vay 

mm 2 7 zm£-t& . >r co^-cox 5 »j -otf®*^ 
tzhcozmwh. mm. ^7htt<oss-2 5 

(ffin a p^) * 5 J>0. i<OSS-2 5^tt*fci0l : 1 

izm-ri. 

[00 6 7] ifD^^U-iSMf^l 0 2±(Cgm3 0 
0 c c/^-C'ffi^L^*^. ?3feS3 1 £[3fc$:R3 X' 

ms&ithbkhx.. wmm^3 2mmmim 
mfax\m)5Wzmm.R i tebes**. -etr. 

SWJgSS 3 3 5:^®^ 1 0 2 izf? t-?{tl> t , y'Ja 

y®m 2 7 mmtfimtk 1 . § t> izmm 26 mm 
fc&tLxmmzm?*. m2XT^r<mmx-\i. 

mt>My®&fc 1 0 2 tZl&lZtLZ><DX\ *s V^yffit 

ik 2 7 <7i{hu^<mm^ 1 0 2 emi&tiffi lxf-yr 

(0W®£ 0 Mn§ < 3r o T ^ U 3 VlHPJI 2 7 ^flg5<7) 

[0068] zcox o %w, 2 xt rcommxmx'it. 

010 (b) (.zfjk-fX o HZ. JSS^fflgfcOgS 1 C0^7^1i2 

2aL±<Dis>j3ymm2 7i>mxmzti. mzz 

tit. mib. ^TOS7^^2 2a~2 2c±C7)^ l j3 

ymm 2 7 tmmz ti.m&tix>>va ymim 2 



!(9) 000-1 56360 (P2000-1 5JL8 



yKttH 2 7 tfWh&£tlfz& 1^3<7)M 
2 3 a-2 3 d tci TCff*Hffl«v-vn- hh-yj- 

TAW-is-iV (st i ) I^VVC. ^ 

<tji 2 6 1 mm 2 5 mzt & . 

[0069] ^St, STU;J;oT^$ix^mi 
~^3c7)S^^2 2a~2 2ctCDRAM. SRAM 

mttzmtmrnx-n. mmmmrhhmmtLxuv 

P-C VDiSti ^fi^ft*:^ U 3 >»flJS2 7 

§rc**itf, as i <mwmmt m t x a £&^??ipy< 

[00 703 SIlXr-yTCDffletS^x-yr 
0 1 0 (a) K**f #3ST\ y'J3 yUHfclt 2 7 OBMfc 

vtm?&m&&B.t txx b 7^-«om^6d s 

[00 7 1 ] i-f . gUf77ffl». gfBffii 0 
2t LT I C- 1 OOOSrEWCfi^. x?'J 
-fcLT. T§V3R©»IBW (BF«fflilBH) 4HC3o^f 
(Oft) *4MftS*t«f«PJ (X7'J-) * 
JflV Mm. 7x*5ttS8f0ffiift*PLANERLITE-6 

103 -ecoffijg^ i o 2 . ^-cofteogf^ft 

§r*2^-f. 
[0072] 



t*2] 





6DS-SP 


1st. CMP 


IC-1000 




PLANERUTE6103 : 1 




5 psi 




1 psi 




45 rpm — i 
45 rpm — ' 
50nm/minUT 



[00733 X5 U-T'$)I)PLANERLITE-6103 (i, tf'J 
h £ 2 0 0 n m/ftWTK&S X 0 (CHS** . GWI' 



~~SS 4 2 3 a ~ 2 3 d C0±C0 y a y fHUg 2 7 CD 

[00743 SI 2 Kjjrf ^Ti 1 0 (a) IZ^t 
v 'J 3 ytMUR2 7 fcfltot* i: , 1 W 

2 2a co±co x y 3 y BHUt 2 7 <9±gBl±0 1 
1 fc*t«fc a fc^**trc*<0#*Wv3 < . i 

co j; a i <r>m=mm. 2 2 a co >- y a y imhr 2 7 co 
tcm&izxh. 

[00753 HP*>. ffi«CD^J&3CDSW£2 2 c . 

m^m.(r>m.^2<rym : m.m 2 h±.\,zm&Lx 
uhi/v a vmm2 7te.zti?ti®mmzm<%^x 

*A»4>"C**. ttl. *l<0«^««22a±<0^y3 
yIMLIl2 7UU *CD^ftM#*#^CDT'8faffil 0 2 
tCffESflfcAaWIK -?-CDft«#*# < mth . 
[0076 3 ULhcoJ; 0 It. 0 1 0 (a) ictt'tYCOfffc 
^-9TV^^y3y^tJ82 7^)»S:«4>-rc:f:-C. <X 
com 2 <9W*rgt fc ^Tmi~^4C0«23a~23 
d C0±C0 is y 3 yK-ftfS 2 7 CDj&fjgf «A«W«I § ixS . 

<xc, S2Af7 r««feigt»s . m 2 xf >y rco 
mmx'ummifiz 1 c- 1 0 oo*»& 1 c- 1 4 ootc 

3«i-*kkfct:. ffif B =&SS-2 5S:M*T'l^lco 
«^T«RLfcX5U-i:LTffi»t4. IC-140 

ilTV^!.*^ -ecoT{C{iSuba4 0 0t|5imJSc7)^^ 
[0 077 3 dcO^2XT-yrcO0ie^fF2rSl3t5K 

■r. 

[00783 
[1^33 





6DS-SP 


2nd. CMP 






(ICO400) 




SS-Z5 : : 1 




6 psi 




1 psi 




30 rpm ^-1 
30 rpm —1 






250 nm/min 



[00793 &2<7)mmxn<mmx'ii. ^3^ 

*t J; d izWEJjt'hZ < t, *»oJ5?a«3 1 fcttKW 

■r*w««3 laacosfs^i 0 2cojits!tt (HHcooa 



(£L 0))00-156360 (P2000-1 5JL8 



o tim^s y 3 yffim 2 7 x'omis- htm<% 

9 . O V HCtig-ffcH 2 6 <0±co v 'J 3 >Stffc]g| 2 7 m 

mmt&. ZixizX*). SSl~Jf?4<7)?f2 3a~2 3d 
rt£ffltt&2*l*:^y 3>i?fl$t2 7c0lSffi*^g-ftfi 

[0080] iiLhcoi a ic . as i *r . y rmmjMZ' 

OB5W^lglX{i^2c7)^^2 2a > 2 2MC}fiSE 

£ S fcJR 1 -»4 2 3 a~2 3 d 

r -f -y I tz < < fflrfi . 

[008 1] *^Jfe^.©T'{i. «#affi*),J:3 

fc-^T\ J2U:^J:3*«l;*f^:7VfllF 
»X8*H»W-ft 3 >S«2 7<7)affiSMt 

isg»t**i-p<igaijijg» (hrp) iz^xmzi 

tzkZ*>. 01 2H31 5<?>J: 5 
[0082] 01 2, 0 1.314, ftMtoS'ysi'KftK 
2 7^ffiogJ|fl^X'J> 9 s 0 1 4 . 0 1 5 Jijg 1 X 
T'yTVmmt&tfci' "J 3 J/Rfltf^ 7<9*lffi<98H 

[0083] g-fbM2 6##£t!>X? 7Mftt® 

M£vhot\ Hl^T yT^Sff^^Sfc, 01 2#> 

tzMb * y 3 y^-fkM 2 7 <ofllW4ft*«A» fciufcttffll 
-fe/l^<7)^ffli:-fe;H^gKT1i01 3, 0 
1 5 SritlW-4 1 ^ y 3K^Jg<ofl^^ "9<S< fro 

[0084] »2^TvT<0W***i4 

t , 01 o (w (c^-fct ? izmmm3 3commwu 

%2M 

0 1 o (a) lzjjkttmx\ ~>ya ymtm2 7 cowmiz 

imtrngmmt lxttvj Kv-fyrMtoM i 

RRA34 00££fflU %\X=r»>?mmh%2X 
[0085] m2WlT-{i, mm. Xy y-fcovvOi 

[0086] 
[H4] 



sura 


MIRRA3400 


1st. CMP 






IC-1000 




PLANERUTE6103:**=:1:1 




5 psi 




7 psi 




9 psi 




103 rpm —i 
97 rpm —1 






1 20 nrn/min 



[0087] 
[155] 





MIRRA3400 


2nd. CMP 




mm* 


IC-1400 




SS-25 : flfcjUl : 1 




3.5 psi 




3 psi 




5 psi 


HMMISftRs 


1 03 rpm — ] 
97 rpm — » 






330nm/min 



[ o o 8 8 ] m i xt -v rmrnxuTii, %imkm 

&tz. B»<0«^»3<^F««2 2ct:5gajLTV^ 

^ y 3 y&am2 7 a, susm i o 2 1 o&mkj: 

ffi«2 2 a±o^y 3 ym(UBL2 ntmmiz%^±. 
mmmmmmtzhi' y 3 -ft^tcRjE 
Lt: < v ^ co-eft ifeft s tommx-iiis y 3 >nfbR 

2 7*%t'ifg$^r, ^<^±gl5^A{401 Hc^Uc 
[0089]m2^.T'y TOBf«Ifi05l|»-«i. i3f® 

mm 1 0 2 1 < 1 0 1 ?r 

nwmmmizjizmmifii 0 2<r>mmmm^i&T^ 

X , £V ^ffi«CT)^ 1 2 2a fcSo'fcJiV ^ y 

3>«rtUI!2 7S'BfeU *^om l-«4 (7)^2 3 a- 
2 3 dizis V^yWHkM27imih&tii^ s mftLii 
m*%hZbifiX-%&. 

[0090] M20&mwmzJ:tiJa* #-c0J5f®l 

nmxi$mzmmm&.c?>\mMz * y 3 2 
7S-s*a^, * s o»?5fs^3 3<7)^ffl^Ta-(b-fi. 
ztmmtzz. mz. 01 lc^tj;^;, 
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St 10 k, *10i*2 3a<a5'&<OS''J3:<'Sfi2 
fc, WSt I0 ** ; ?««^«>«lflL t n £3gHJL*k^ 

1 o o 9 1 3 1 -r . Jbts Lfc* i xf- y r<mm<r>mz 

ttt 10 fct 11 #fc'<A®K#?|iU S2Xf77 > 
?>ffig<7)f&(c(;i: t io , t , , ** k so J; ^ a»£H 
*ytk £5, 016(a), (Wiilc^fc. »Uf 7 
r««9faW)fiW)Rff*iirfH 1 6 (a) fli^ $Uf7 

y<m®<wkcr> t , o 1 1 , j 6 o o n mcojuf 

£5rf0 16(b) t'li. t lo kt M tCtt»8 0nmtf5K 
fit Of . 

[0092] |L3_M 

HI 0 (a) fcjStttttr , x'Jn ylMkBI 2 7 ^SfStc 

im-th®mmw.b txrryj KVTimi4t?)M i 

RRA34 0 0£ffiJBU 9? 1 XT-yTOffigkf§2X 
T-yTVfflfefcfr&d. Sg30>J-C{4. ISlXrvTVMW 

k U, 4rtHHkLTKOH*^'CV>6lfiiHi«SS- 

2 5S«*-C«RLfct<0*fflV^. C?)i§£\ SS- 
2 5<0*£lk'Lfc*&tc«*<0*&2. 5kLfc. 4 

(CeOj) ££trfc«)*fflvvtt>J:n. #t»fl 
kLTNH, OH£*A/C^*t>tf>S:ttfflL-Ct>J:i*. 

[ 0 0 9 3 ] fll 1 Xf-j'7 , ^)fl|*0*tt**6 (C*U 
*2Xf-yr«»faW)*fr**7fclB«t-4. =5rfcs ft 
9fg»8c3 3 k*& 1 0 1 Offi*flSi>$g£4 0 m/m i 
nJ2Lfc.fc**£k!W»4U\ 

[0094] 

[fS6] 





77*4 KVxU7Jbtt 
M 1 R R A 3400 


1st. CMP 






1C-1000 




SS-25:tt*=1 :2.5 




5 psi 


it-?-**?** 


7 psi 




9 psi 


Sfi«ttH@15ftR2 


103rpm — j 
97 rpm _J 




330nm/min 



[0095] 
[*7] 





M 1 R R A 3400 


2nd. CMP 






IC-1400 




SS-25 : tt*«1 : 1 




3.5 psi 




3 psi 




5 psi 




103 rpm — | 
97 rpm — 1 




330 nm/min 



[ 0 0 9 6 ] JJE LfcfcttTlfl 1 Xr -yr^BWSlT* 
->tztZb. 01 2. 01 3T**L^^U3^tJg2 
7c7)Uj«8«®^ffi^lHIflJi. 017,01 8<7)£o\Z 
mmo*;Z%A?74 7'&T'ii. 01 7(a) las 
■f J: d fc, JR 1 W$ 2 WTSp^tfc^fcJfc^T . y 'J 
3>IWI«2 70iWW4*«|(C«il?Ufe. *^flW«W« 
TfcH 17(b) , 018(a) ; 018(b) tCSrfJ: a 
fc. 5/'Jn>IWklB2 7ttBff 3 Ffflfc'flrofc. 

[0 097] ^c7)^lXT-y7°^0f^^fflC«J:-5TW 
gSflfci' 1) 3ygM2 7Oj£J¥<0#f|j$- m^fzt i 
01 9(a) icjjrTJ; KHt 10 klgJf„c7) 

U^'ot, ^U3y»ffcH2 7c0S^6 

3 FiHk*it*^fctto»2^T'yr<o5if»Ttts -eow 
mx-vis o a >mtm 2 1 <r>im mm n^fc t z 

019(b) tcS-f.k^c&D. JKVttokRJiiiO 
HJ¥£(i$ 6fc/Jv£ < =5roT x U 3 ygfljt 2 70±ffi 

[0098] liitcoX 0 fc. 91 1 Xt i -5 

tLX<!Kc?)ZbiffiMZti&. t-f. mizkiXl/ 
2. 5«K0««tc«RS<ifcX5U-t:J:*BWKi, « 

UaflMiai (Si0 2 ) tt.'*«*fTJ« (10) O*o%¥ 

[0099] 
Si0 2 + H 2 0 o Si (0H) 4 (10) 

^<o**tKOH^jirri>k, K4*>(7)timttmiz 

XOEZtfA (10) Oi&litC3i^< : 5rl.. ifUi, Si 
M>4,Si (OH) 4 tS&b&BBtcKSi (0H) 3 55rk'<7)4<^^ 
IX. ( 1 0 ) <7)£tpv<7)RJ&£J: 0XA-X(CS^ 

mzmm lx *v 3 yig-ft^^w® tt-r . 

[0100] f«*CKOHtfltt4< . TS^^Hft 
5>i (fflitfTMAH (f^^WVt-^AAfH 
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(OH- ] =10-'« =1 E-14i^3£»]#i64*tf> 

h4*><7)Wmiz£r,ZlZ3H (10) Kfc^Tto^f^fflS: 
SW, iH^ftrt^^^t, *<0*&$j&»S/y:3 
yfigftJiOfSffiRjfcmwt4£to(;:K* ^y*,L< 
(iK7*7^^y^J; 3 4&fl4j8l!$tfffl£^§4<4 

4N(ch 3 ) 4 r^x-fsj-yfefcirVCtK* 4:*yiL<tt- 

[0102]ftr>t. KOHfc'T5>5RiMWW^*fcH 

■*teaanWr*£fc, do) fctswc, ta^o 
cioT -eix-F tarn ( io ) otw^oRB* mm i& 

[0 1 0 3] 4fc, iWfrfes">Ali, J/U*k*Sr9. 

<B<^M»#g^;:44. Wilf. *5y-fcl/CiSi&& 
S S - 2 5 fcffii5p=fePLANAERLITE6103 fciS&LfciOfc 
Qttttk, *<0fi^Jt<0jtv^(cJ:-5TH2 0 : -H2 3 

ts-r «t ^ twig«j«-r4 . 

[0 1 04] 02 O~~02 3ti, DRAMcOX^^-fy 

tgtottiftitzlBjS. Uzy y 3 yiMtB! 2 7 co^ 1 Xf 

2 0, 02 1 14, iftft*SS-2 5fc*02«C9Mtf)iS| 
bb^iPLANAERLI TE6103 ^taltzXy >J - Srffiffl LT H 
5. 02 2, 02 3ii, mS&SS-2 5tWi 

pn^PLANAERLI TE6103 £p!J tm&XHaltzXy y-£& 

C0 10 5] -e-*lfeOSOWS*tJ:*itf. SS-2 50 

m-h ztizx-j xmmw&zm&th z t mrniz* 
4 . mz. s s - 2 5 cdwmzj: h^mwmmv- v 
izt'<?>j;o%mzmi-frmwt& . 

[OlO6]024Ji, SS-2 5k&Ai?)M£kfflm 

u-h<nffl&t*tl>e>X'$>*). *<mi&frt). yy? 
ymm (sio 2 ) CooTfi, ^(ciSfKI^I 
< 44 KofLT , BfiSU- h < 4-vr < 4 £ i: # 
;b*>4. 4fe, H2 4<0SBWi, *E*fcJ:*SS-2 5 



<7)ftf?Jti:vy3y^tJl(Si3N 4 ) oMrou- 

ymi\^mm\y-hMttmmmz%wx'. 
Tmta* a fcoT*ii4^«r t #i?a>4 . 433, m 2 

4 <JDSm*> y y 3 y M-fCH^-r 4 >- y 3 ygMUto 
ffiftiiMRJt^^fc, 02 5<7)<fcd(;:44. 
[ 0 10 7] JJELfclBBKrcU:. .^ftMHHKOjftn 

tfttffitfc J: -dTt 4 yy?<n%&$mmti:z> Zttf 
muzx^xmzztitz. 

[0108] zcomma. mmt ixm2 e (a), (w t 

^•f i O^V-y^^Tt 4TEG(test element grou 
p ) 'Sf-yZm^Xfrbtit:. TEGA°^->(4, 8 
yt«y y 3 5 i ax ^ 4 . * 

TEGlCti, fmShUKiWW-ytBtiLZtlX^ 
4. *TEGF«3O#-c0fc*:vS14^«{C7)A^->{i, 0| 
^.(?8 0 0x<mX6 0 0/<m-C'$)4. 
[01 0 93 026(a), (b) fct3V^T, y'Jnyit5 
1 tJi— fflCO^S L (DlEljBwm ( trench ) 5 2 # 3 8 
0nm^§tc^§ixTV^4. -eo>t5 2(i, 
Bl 0 0-1 5'0Aim«Ofl«<OStt««5 3tdl*<l'r 

wt?ftt4»D, m5 2<7)jmk%c?>MM(?>yv3ym 

WL5 I<0ft±ffii:^im3 8 0nmi:4->TV^4. v£ 
tt^5 3co^y3>^5 1^Mc{4, SiOjiO^ 
**flHIHfcit5 4#i 0nm<0JS${C»jftS*i s 
fc, ^ <«gtt(H« 5 3 <0±fc{i|D»PJi 5 4 Zft IX 
is y 3 ygftJi 5 5 9 9 n m(7)J?§ {C^^iiTV ^ 

4 . y y 3 y^flds 5 5 ttffiafltjhjR 1 1 t matt 4 . 

[ 0 l l 0 ] fcfc. vStt^«5 3{i, WiJarsatWfc:* 

TEGy^-y<OS5 2rtt«a^S|gSr5E«t 
4XS(COV^TgiHJ-t4. i-f, 02 7(a) fcSfJd 
(3, (HDP) CVDS^IHTyij3 

ya« 5 1 lx y y 3 ^imuk 5 6 

£«&£Ur. ^'J3yK-(L]l5 6{i, Stt^li5 3(0± 

[ 0 1 1 1 ] 4*3, >- y 3 yK^H5 60!S^i, ^5 
2»^§J:'9tif<, 01itf7"OOnin(cK£Sit4. 

mz. mmmmt ixryy.j vvTVTfri&maa 

Ml RRA3400*iS6fflLT5/y3yiWkil56*2 
4«^««^tTV^4. 

[0 112] MI RRA34 0 0<7)ffi®HET'li, ¥^ 
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rtz^ix^z. ^(m&w^ysmtLx. ix 

1 OK'N/m 2 ~1 x 1 0« N/m 2 OffiB. #£L< 
te. 1X1 0 5 N/m 2 -1X10' N/m 2 <7)®H<7) 

I. 

[oi 1 3 j mix-T«/7<wRmt. 05^l 
£»mi o 2t ixmrno i c - 1 o oozm^xfi 

0. WGmtfL 0 2<O±mUi. K-groove infill. 

mknmwnmtfmfcztix^z. ta. wmi o 

2 cr)±lzm%ZtlZ>X 7 0 — b LTKOH Z&tiffi&Z 
SS-2 5*«*T«RL3tfc^)SrfflV^. fcfc, &&* 
tt. M-C*iSUSS-2 5^2. 5fgT'<*&$ix 
6. *<0SWWB1 0 2. X^y-, fOflSOBHWfett* 

[0 114] 
[fl8] 





7^«f KT?U7;i4t 
MIRRA 3400 


Ist.CMP 
BfBfti (/ty K) 
BrBX^U- 

<(>•)— *5-zL--jm.j) 

SfBU-r- 


IC-1000-050-K-groove 
SS25 : «*=1 : 2.5 
5 psi 
5 psi 
10 psi 
103 rpm-i 
97 rpm 
320 nm/min. 



ffiBSB 


775K r i Tr'J7;Wt 
MIRRA 3400 


2nd.CMP 


IC1400-050-K-groove 
SS25 :*e*=1 : 2.5 

3 psi 

3.5 psi 

4.3 psi 
1 03 rpm 
100 rpm 
230 nm/min. 


GtBft </ty K) 
WBX? U - 

<f>i—*o.-7&1l 

PBSEIe»R3 

bb&*«jib&rr4 

WBl/-h 



[0118] m2ATv7<vmmit. 112 1 <c> tz^-t 
xmm ufc«JBT»7t * . -tie l^ss ut-/ tvow 

■IgtCfc h : s 'J 3 >-ltfU£ 5 6 <D?3t®*$± 3 0 0 n m 
~3 8 0nm-C'S>0. ^Xr^OflfBIgt iSS" 
D 3 >&ft)i 5 6 ?)#f gite 100nm~~2 0 0nmfc 

U 3 >«l£<7)gM MKXth i , ift 5 0 0 n mOff 

[0119] ^y lymttms 6<mm*m*.t:Mz* 

$52 CD^&mX'CDis y 3 yiffcH 5 6 ?)&*T 4 -v : s 

y7&bm52<7)fo$ (MI) b<7)Vm*WMl>tib 
d^H2-8cDllllT"^-rJ;o^^#^ixJt. ftfc. 

x-TfiZtix^z. m28<Dmmz£tM. »5 20-12 



[0 1153 ZV&l X-f-y rcmmTffli. $5 20 
+*(C*J»t4 J^y 3 ^IWUt 5 6 # 5 3 0 n m~ 
5 50nm<0JI$t:*-5fc«jSrCiR7$<lft. SUf 
•y 7 , «flF»*«»7t 4 k . H 2 7 (b) tSrf i olz.m 
ttW 5 3 (cfett * ^ 'J 3 yBHtK 5 6 ^ffi»#»< 
Jl-?ft < . 1 *r v r<0W»I8tc«^T» 

2^r *;r<mmJMzi&h . 

[0 116] *2^Tv'7 , ^)8fBlS"ett. fflBtfl 0 
2 £«V* I C - 1 0 0 0*^S^*H^ I C - 1 4 0 0 fc 

$mixi/03y&fti&5 6&mmti. *oic-i 

4 0 0<7)±MlZl,U-groovetfBf&ZtlX^&. ^2Xf 

[0 117] 
[*I9] 



[0 120] t:^t. mk?>£dlZlXT-y7°C0fr<?> 
WmmtzXtM. lmmXlmm^^lrt^'J 
3 yl«(*>;f 4 -y 300nmfc&l>. 

lmmxlmm^| ^15 2 flT'Oi' 'J 3 

5 6«S*f'f •yi/y/*i*>>8 0nmi:'5roT. ft* 

cofi^r^ v'syy&Vl/AlztchZbtfhfr'itz. 

*<Mi&&i i -y ymmco3& zm. 1 o tscf . 

[0121] 

[moi 



PBBB 


7^5^ HTx'J7^«: 
MIRRA 3400 


CMP 


IC1400-050-K-groove 
SS25 : : 1 

4 psi 

4 psi 

6 psi 

83 rpm -i 
77 rpm 
330 nm/min. 


0fB* (Ay K) 
BIBX5U- 

<<yi—*D.-7E1] 

BHe«^ftIfiHEftR4 
PBU-h 
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t o 1 2 2 ] zcox at. *^<7)2xf vTQtmmz 

2 LTiStt#W 5 3 T'O^ D 3 yaffil 5 6^ 

o TaswKjs^-tc t z mt ixu 
izis y a >mm 5 6 zmsHtktfti z t & . 

1 0 1 2 3 ] *»*HHRoaaft:#itt4|Hia(i x 2 0 
mmQ#0ffit0>Mt(Cgtvci!iafc:J: SJSH#2 0 0 

TIHfltJ:5g||**5 0nm*SlTJ)SCt(i, ««Bff 

fc±E U:5Hx*£4rtE$-frS i t tc«t otitic 
[ 0 1 2 4 3 t d^>T, ^*»Kc^jB<7)t7 * vi? 

is i *r -y row* ( swat i> \> * 
m$&iz?fr$miti. *m#imtix, 029 

t/ZTfi-f J; 3 (cifflt 1 l//mc0ff$c7)i/iJr}yJlS:xh° 
xir/MfcgUt 8 4 y i-(7)nm<7)'> 'J 3 y >> x aw 
1 . W 2 fcfflufc. >5rfe\ H2 9fcfe^T. fffNc 

to 1 25] mmizmixm^imicoisvayy x ;\ 

**:35fM-St>tf>£fflK ®2(7)v-'j3y^x>'NW 2 t 
LTJi, 03 0^*(ffl{c^fi -5 fcmthtWMMz^k 

ioTl OOOnm(7)/J$<7)^»JayK-fl^S 0 
L^ftb. *8£*U^T£'ya;'iMgtS, £6 

0 msam 1 . -?-<7)Sf^s<i , w 3 5 0 n m t % 

->iz. ?5FJSSIfi£LTii05(c) t3SU:J:3& 
a$£f£R 3 2 £ 777 -f Kvt 'J 7/14t?)M I 
RRA34 0 0£ffifflU:. 
[0 126] ZbX. ISlcOv-'Jay^x^W! ±fcg| 

S 0 ^JUfSrSSSU: 03 1, 03 2<7)J:9& 

J4, 5K^5eR5ffl©£t:J:'oTH2 9<o««(cj&oT4 
9»» , P»eSiifc. 03 1<9«kiU£ > ^l^i/'jny 
•>x^w, coJbOxynyiMfclls, li, 

nnzmh^aymmso commm-izzz. 

[0 12 7] U>U H3 2£J:*ltf. ^2<7)v'Jrjy 

• > ^w 2 ^hhc© t nfli5tf>s$fc#» l v wtsm t % 



fctf^x. ¥»tt^xA±^yavi^iaHRffl» 

* d v-#_b|E Lfc*fr 1 4 h Z b m t L i ^ fc fc* 
4. 

j 0 1 2 8 ] $ <^ *^#{±, 02 6 (b) xmX' 

w-tioiz. m.<rm>tei:x&®m (y$-fls) 57 

5 2 flKWU^C, 2 vTUfftftTtttf) 
S 5 2 Ox y a >mm 5 6 cog^r ^ ? y ymt m 

5 2<r>mnt<r)m&mfeitztzb. 028^5^ 
xyjs-tx 5 %mmm htaz. 0 2 s<wm&±m. 

5 - 0» 5 7 J6r*»ftfcr. ^ y y 

Mi)<¥ttlXTlZ%h Z t tffrfr^tz. 7. 5 m 

mX7. 5mm<7)^#$^5 2|*|t. 10/xmXlO 

u m<rmm$.<r>y 5 -a» 5 7 $• 5 0 ^ m t- v f--c« 

S^lSSBBL/it,!^. S5 2rt<0>-y3>K'ffc)i5 6<7) 
ft^cr-f «/i<-yymtf6 1 . 5 nmt^r-pfc. BP*>, 
S-IMU5 7*815 2rtfc»j«l;fe«^fc{i. 
5 2 rtfcjgjfi L^V^KJt^T . is 'J 3 >K-ftffi 5 6 
Oft*T4 >x^y^*<|«jl/2t^o^. 
[0 129]fi!^T, 2XT-y7'(cJ;!)gfgi£(;:fcVvc 

t . . SS/h^vStt^ ( r $ - flg? ) 5 7 
tt, ^y3>aHR5 1<0-Src*oT; «ttfi«53co 

[0130] i 2Xf v7Wattrfe<0l|jft<0tfc 

»h^«MWfc*#iffl"t**tt x fcL<tt, &£100 
n m- 1 0 0 0 n m cr>!$.~fc%&>\/- -fi/tZtifflmmiZ 
mixmmmtfisVayMitmfr^V aymKM 

fcftt, ±Mtt:Xo%2XT>yTmmmi:mixi> 
mmmmimiZT < > y yy/A%tswi 

S^i:(4glt^7t 0 

[0131] 033(^L^««C7xA6O 
f)^©B'rtC-?-^'e'iX03 4t^-fTEG>'\'^->-6 1 

*#«lt, m<n±xnmmmr>T<vi'yy<?M 
mxim^tz. TEG^-y6irtfc*4»iStt«« 

0 0/zmX6 0 0^mT$>S. -?-fL^C0TEGA^->- 
6 lfi, 034tSL?tJ;3t. ^U3>>7xA6 0t 
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fcv>T, til 0 0 uim<r>x9 y^^v-i y6 2t,zmtti 

Mtw&ffisEjimm 6 3 mm & . *<m e 3 

*LT2 0mi:=5r->TO&. -£tf>??|6 3*>+fctt 
» 5 MX 2 OavKDmfmm 1 (7)«ttA-^-y®m^ 
64 ^5aiinX 1 5i*0**»^J|l2Offitt/t^-y 

4fc, S6 3rtt*3V^T. iftl 5mmXl 5 

6 7#:ig&ffl$j£S*lTV>6. *<W$-fl«6 7li, 

[0 1 32] -e<7)^5-eig|56 7{i. 7//raX7^mO 
¥ffl^«-C'B.02 5«it>yf-nWt«Eai$<l63&». X 
ti, 10wmxl0ju m^ffiff^T'S.O 2 5 mint* -y f- 
T*RfflEII3*lTV*4. 7^mx7//m<7)r$-fla5 
6 7 lipff fc&g ITS 6 3 ft 0 OftW 6 6<?)8% 
Z&tbhZtlzZi. ifc. 1 OjumX 1 0Aim£7)1t^ 

<7)fS$66?>l 6%*A*>4£l:fc$r&. 
[0 1 333 *LT» fflft^TEG^-ye lWStt 

fflmttmzitvxi'V?>'&mm&L. #teg 

; - y 3 ^K-ftK^m Lfcttfc . S' y 

2 TS' y 3 2 Xt -y 7T3fg££ J: 0 ffig I 

[0 134] Srfc, ^6 3«7)J!StB«i, y'J3y)iA6 
0<^Stt««6 4, 6 5atX^^5-f7'7-f y6 2tr 
5-flgK6 7<3**l/Wltf)±fflfc*tLT 3 8 0 n m<0& 
3** I/O*. S'VavR^^^f^TflWifcfc 

TECN*:?-y6 lfcfcWCtt, $6 3 0±TH3 50 
«fcd&7M 7i/y/«Lt, »6 3<7)ffl!ffi<7)]fA>£> 
±#fc£ti} Lfc x 'J 3 ^BMIJ!*)****'!^ lOnmt 
*fc, 1 6%^5-Oa56 7S:*-ri)TEG 

3 y ig-fbHO;!* Wt' 3 0nmt^. 
[0 1 35] 113 5, 03 6£fcWO TOP , LE 
FT, CENTOER , RIGHT , BOTTOMS 03 3CO10? % LEF 
T, CENTOER . RIGHT , BOTTOMO^igCl^jfcS *lfc#T 
EGA7-y6 1 t-^r-f •yS'^Kwl/CH*. k 

.r * t\ * 1 2 nm&m® 6 4, 6 5 t^ii-e ti 

6 30±<^y3ygtf[^o#4Uvf 4 -yisyfAtf 

ycwiztc&frzmixz-i , 

[0 136] 2*T-y7 , gfSi£K e fc',^'j3yle 



^ y 3 y bhur^rv # i o n mmmm-ti tx->> 
v-y3yg-ft^i7orc7)yyst=«fcoTi^ 

itfcfftt:, »12UflS20iStt*W6 4. 6 5, X? 
7^ 7*7>f ^6 2S.l/^5— fl^6 7£7)±^$<i>t7>y 
»Sr^UT«J«i!Mtl«Srll*^4. owe, Way 
•7xA6 0fc*ilt6miRtf*2OffittlHJ*6 4, 6 
5, X^5-<77^y6 2&^5-i!]|gi56 7^-?-tl-f 
<tO«iB«rJ!!iWl:Ur«ttlWIJI«r 1 0 nm^)f?|:i 
Ztlt>co$kWZffifc?& : sV3y?7x^6 0 
tf5nmmffi*Ztll. zm%. 8J6 3cO&$tiH 
5 n mrt*lt»< fcofcfc* UVI t . $ 4, 
fc, ■?-<7)^tti?^1^7 yi?^J;o'C^*-ri>* { , ^<7) 
fc#«6 3l%^y3y|£fb&?)*$#16. 8nm« 

tyth&x? vmm%zti& . -ecomc, v y 3 y> 
xv\6 1 omuMX'bhm 1 si^m2«ovStt^6 4 , 

65. X^^>f7*5-f y6 6ai^rS-flg|53 7<7)=§-a 
ffi^^t 1 0 n mOJf §0^- MMflteJBHW 

!». i<^)k#. yy3ys«i^aiS{i5nm^mig$ 

flSOT*. »6 3<oaiE$ttS4>fc5nm«ti»<*&. 
[0137] ja±<07 vK^JWjfflWfcSSlttlTy- 

m-itmm&itzmmzii. »6 3<o±te«=tr4^ 

y 3 yi?{L^ti^lfT- 2 8 . 8 n mff 3 tfttlfcH-* <I 

fcfcjfirt**. «o-c, mt>3to<r>isVnymm&® 

3 0 n mfiLttttWltf . » 6 3 rtO^ 'J 3 yWOk 

[0 1 383 ItztfiX. m3 6t,Z7jkltz£ot,Z, ^5 
-0» 6 7 <Dffl« A^$(4 1 6 %&±£th >#mm h 
Zktfbfrt. *<5-iW6 70liWi5**W« 

Sr 4 0 %iaT^-T & Zktfft£H\ ^Wid^S- 
flgB6 7<0®KAW$«l^tJ:-5TT-f -y^y^lco 

WflitTW* u>u «6 3rto^y3>-K^ 

y 3 y|WUKo±t:S 4, fc v y 3 ymmfrtthWm 

[01393 zmmmwmimix 2 xrv 719? 

«£(CJ: 0 ^'J 3>«fl«S:flf#*4ia*BI3 7 (a) 
-(e) (C«o'^-CSiBJ-ri». t-f. 03 7(a) J: 
OtC. y'j3>7iA6 1^7*=>£^m?)vStt^$6 

4 a (CK^ L-C»B£$ *l« J£»ft 1 <0?1 6 3 a *»XW 
l»ki:it. *V«2^>«6 3b^UT**Lfc«B[ 
<0«^flS2Oigtt««6 4b*»jR-t6. 4fe, HlO 

a 6 3 a««t»(ctt. m±tt:m<?)mm®6 8tffii$. 

[0 140] »l&l^»2<oai6 3a. 6 3b<0^§ 
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14. y'j3y)xA6 l^e±ffi^LT3 8 0nmi: 

»2^«Stt«W6 4a. 63b. *30$Stt1H«6 84 
£«>±fctt. 1I/S1 Onm<y)Si0 2 4D4l>M81HblB?7 
0 £tf LTJBIJ? 9 9 n mCD v >J 3 yg-fb§£ J: 0 46 0?S 
ffjtK7 IjWWHHi-O**)?, BfeffjhJR7 i<o± 
®t»63^ffi^H{4, 489nmfc4£. 
[0141] tcomz. y'j3^iA6 1 C7>3*>. St 
6 3a, 6 3b. $SttfiW*6 4a. 6 4 b$jWBjfc$*i. 
fcfflll<0£fltf:§lJi 7 0 0 n mO^ y 3 >*flJt 6 9 5: 
With. a^"T. 03 7(b) fc^i^ 77X7 
CVD£fc<fcDJ§US5 0nm<7)^.;:jyS{tjg| (gfgjg 

tt«K ) 7 2 £ 5/ U 3 y»ftBt 6 9 h . 

[ o 1 4 2 3 us t m itkftnm i -,y<m 
mimz^xmmmm&i 2 t~>v ?>mme 9 

J4. 038(c) tejj^i3fc^y3>*(W6 9#ftfc 

seas 1 <o«tt«« 6 4a o±tisif effl»«K 7 2 

«§tiTflKy'J 3 y»fl«6 9#JKJJf-*. 
* LT . 1 <0» 6 3 ac0±O>- 'J 3 >IHbJ£6 9 cDlg 
f*!530nm-550n mc7)/f$ i: 4 -jfcBfrj&TIB 1 
Xr-y7V)?flg£&7-ri>i:. 03 7(d) fcjjcf J: ? 
fc. ®l^tt^6 4ac7)±oflJg«^UrjyB?ft 
Bt69jW»<4Sfci:*> £*<0£fflfr)AtfA< 4 6 . 

»6 3a. 6 3b(0±^2O?Stt^6 4 
b<7)±0)isV3>WmM6 9<iBF*ffl*WK7 2fcJ:-> 

[ 0 1 4 3 ] H 1 Xf -y TGHiWlSfc »7 LfcWrjftT 
J4. i/'j3y)iA6 l^T'^U3y|g^klS6 9^S 
aj-t*ifct:44. 4fc. ffi£J8»«R7 2ajRJ»*. 
^l)3>ltflJt6 9<7)$?J¥ J ?\ v£ttfl*£64, 65<0* 
£ §4 £fc£;btf TaKfcWH-* £ i: J: 0 . iffl*0> 
£v iHHHM 6 4.65 ntcomois y 3 yKfcH 6 
9^ff^^-h(C«tT. it6 3*«OiStt«WI6 8«> 
±^U3>»flJl6 9<OWew-h*J:0a<LTBf 

[0 144] ^WC. ^fcHtafeflW^^-r-yTVO 
Sf^Xg^i:-5-CxU3yi5'fli|g6 95ref^fl). 
%2*T-/?<mm\$. 03 7(e) ^-fJ:3HvU3 
y*x<r»6 l^flsT»f«fltjUl7 1 UfclfcSi'CI* 
7£ft6. ^coi:d4>' , J3>'a-fbKJ: 94i>ffiSffl$ 
aBK7 2Srffl^Sitt«l:oT. TEGW-y6l<o 
* 6 3 fcttft* ^'J3 ylHblH 6 9«f^7 ^ > ^Mco 
03 8. H3 9<0i34ISft3W» 
Ml*:. 4*3. 038. H3 9fcSLfcr* 7yy/i 
(4. B3 4(C*JWC r • j X'TjiltzmiiT'mmZtltc. 

[01453 03 8(4. ys.-m6 7o&?mmi: 

T. fcfc&r* «6 3 



O±<0 U 3 yiHfcJ! 6 9 His U 3 V>> x A 6 1 <os± 
Bi*»feJJ5rfc» 5 5 n m<0«T'^m U U»fc . «6 3 
co±cOx'J a:4Wfc«6 9<3l8J¥#ffl4%— ffcLTl> 

[01463 03 914. ^5-flgP6 7c7),fiWffl«^ 
16%tL^*^<OSfSS^5-^tTV^. 03 9 (c 

6 3^±c7)xy3y^bl6 9J4. ^'j3y>xA6 1 

<m±mp hi.-mz.rn e o n moi-cssaj l . i> t . 
m 6 3 c7)±<7)y y 3 ^iwbR 6 9 (omftmisrtt i 

X^h. 

[0 1473 Ltltf~?X, 2Xf vT<mm*$ki.Xfr 
hW, 1 W«tta«6 4 fc^- h W8«r»Jftt4 *T«^fiI 

fc . » 6 3 ct)±<7)>- y 3 >mm 6 9 § **witr 3 

0 n m©S«o t LX t . » 6 3 <9±cDS/ 'J 3 
R69tfy'j3y>xA6 l<7)ft±®<J:0tffi<4S^ 
fc(44^„ 

(%3cr>mM(omm) iMZLtzmimmmx-u. ^y 

« L . ^ y 3 >ws±fcaaffl<o^ y 3 yK-ftJS5-^fijt 
L^m(c 2^f 0 ^y 3 >iwi«*tf 
0 i t (c «t 0 . $i*ifciia6i2 ! £fi.& x y 3 >wam?)¥ 

im&$#>l£oliZlX^&. $4>ti. m4^M^ST' 

(4. 2Xf->yroWS«C. v-y3yg?ftll6 9<7)J: 
t^Ua>SHtlS7 2*»jjW-6lS*Jpi6i'fcfcJ: 

[0 1483 *at»JBTtt, 2 Xr -y TTWeofrt . 

^y 3 v*j x^Nojstt««c5±icsgast * ^ u 3 

6. MxJ4. 03 7(a) IZtftXllZ. 77X7CVD 

*fe j: 0 u a >s-fbn 6 9 5-0)gt & * T-{4m 2 mm 

mBkmX'&&. MZ. 04 0(a) (C^tidt. ^ 

V3ymm6 9 no 

fi64a <0±<^{ijat»<OHW* 7 1 h 'J V ^3 7 4 
y 3 yK-fbM 6 9 *>_tfc . j^/¥ 5 0 n mco^ y 3 y^b 

k (ff^ffl»s^) i2*m&h, 
[01493 §^>tc. astiHit^fto^ixx-yrco 

WeiSCJ:-5-C«feffl»SJS7 2 1 v-y 3-MMJI6 
9SrSfaLT. ^10»6 3aO±Ovy3yg?-fbM6 
9 COJSSJixV 5 530nm~550nm<7)Jf$ C^^ftHjS 

x-mixT vTvmmzwr-tht. 040(b) c^t 

J: 3 K. m 1 <0vStt^6 4 a<o±o>-y 3 y^b)S6 
9 ^ffl»iH49E< %&tkt> K fl^^ft^'A< 4 
i. mi^tt^6 4a<0±O£/y3yK 

ftR 6 9 <9Sf«aLK« < ff4 UttSfllOll 1 ^ r >y T^Sf 
*<Cit^ra<, t*'i.«63a, 63b^3cOvS 
tt^«6 8«±IC#tt1-*^U 3^i!flJi6 9(4SfgJB 
MSli7 2c7)Stttc4 iXmmu- h*vh§ <4oT^ 
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[oi5oi**j. mmmm7 inwrnt. mm 

jfcl*7 lOBW*, «ttiW64a, 6 4btf>*#$^> 
=5: fc'fc£*rfrT aXCHS? £> Z k K X *) . lflt<9J£v > 
Stt«Wl6 4^)±^)fl*05/y3>'iMfclR6 9^ffai^ 
-MCtfLT, ?f63a, 6 3bW^ttM6 8(0 
±fli/y:i:4WIJ|6 90ffl»l/--hfcjI< Lt»F»fc 

[01 5 1] «wc, $k9tm%&<r>ft2XTv?<r> 

m2XT-y7V>W©4, 04 0(c) iZijktXo^^ 

£#remm±m 1 1 Lfc«wrc*73*i* . £ 

<3J3*fflWI»IIIII7 2*JBvi6£fcfcJ:->"t. 03 
4(b) tC^UcTEGA°^-y^6 3lCffli63i^fL?t 

04 1 a fcttJfcWIMifc. 

[0 1 5 2] 04 114. ^S-flgB<Dr53rffl«$£0% 
fcLfcif^OBfg^fBM^U ?86 3(;:i5WCft*(7) 
*5^***#^4*U*"CM:> » 6 3<D±<7)^D 
aylWfcKli, j/'jny»>i>'\6 l(7)ft±ffi*^±^ 
^7 0nmO»T'3iaJL-C^S. LfctfoT, $6 31*1 

fc; 2Xr-yrff®SrtT0Ci:* { ff^Lv^i:*^*> 
S. 

[0 1 533 Clixtci: 0 » mWA64 ±.com&m 

iSfc J: 9 ?« 6 3 ±w v 'J =j yfMJtaRVtfifcJ' LT 
t>, »6 3c0^x'Jn>l!-ftJi{ix'j3>">x^6 1 
<0&±iBJ: 0 t<£< *4 i k tm±Zti& . 

mA&mniB*) n 1 ^mmmmx-wnuzmm 
icfc»ar&£fc airier**. st^dUEWcii, 

[ 0 1 5 4 3 04 214. *Jd^)*4«)iatO«»«Bf 
•iSSS^tBfiBH-C**. 04 2(a) fcfcWC, Tift 
tettR4 l«±fctt**Wte*T«B»4 2#»JfcS 
*l, Wm&X'hh 4 0 Onm^gmt LTT«^li4 

ucmtus. s&fc, T*ft*W4iatn r fflii 

*4 2tf5±W4SiO t , PSG, B P S Q^W^MW 
4 3**8 0 0nntf)JI£t:yfM$ft.T V>l> . 
[0 1 5 53 *tf)fllBlttH*4 3<0±Et4. THE&4 

ffttUfcUWT, JBMHM4 3«±lCjJB!ll*»lft 
JUf-eoDflCifc J: 4SHt J: ^TiWMItKMMtet 

»4 3aflM#»i:LTIi, »lHSI0»JII<O»3ff|C* 



U\ BP^., SfS^10 2i:tT@VMC-100 0$r 
JUV^fctifc, LTKOHXt4NH 4 OH 

mtmxitmmmtmz'kttttmzmth. xyv 

[oi 56 3 *ix. mfcKtkfflimg&mzx 
o> mf®&m4 3<7)mm-tf2oomk%z>3io£ 
Mm&m4 3mmi-&. iRHeiHR4 3 
^asawaaa&rai < %*> t . 04 2 (w c^i-j: 3 

fc. TfiiE«4 2^ait=5rVvKSTBraffiSli4 3^ 
JjHJ&opfflfcfc*. !fS*e*liK4 3<0±fc$ 

[0 1 57 3 ^coidt. flnftttK4 3*ffi*?6« 
£{C|J. KOH, NH 4 OHZistsZ?V-Zm^& 

k. zcotwvw&mmfrX'hZKy-imtfte&zix 

i^mk*an.^fc»i. mmmmmv. koh 

?-y? v*\>^?*mommMmmmixz<n%. 
mzy-Mitt hz\k \±m>x whx-b h . 

14. ytn-hk>f7'(yi/-y3> (STI ) 

•tti. 7 * h U 7 ^ -<0RfcttfflS*i6flfli^*) 
-li-v-^ (OT. T9-f>yhv-^fcV^. )<0^fi£ 

[0 158] Ty4*yh-?-?<0±l,zii. -5-cO±(C3t 
*iSJiL*V«, «itfGATEiaWfflil*qEW8<l 

r. Hfl (em) ob&mmffnmzti. mm. mm 

mitmz X oT 5/ U a y«Rfc»« Ufc LOCOSSrf'J 

[ o 1 5 9 ] iwft»<oiaia36«»ijrc* o . l*> 
nmx'% %>Ty4 x y v^-tnm&iMZviTizmw 

-fb, 4"f, 043(a) (C^tJ:aC^ , J3ya«R2 1 
cOLdim 1 0 nmCOSi 0 2 IP 2 5 i: Hi? 1 0 0 ~ 2 5 0 nm 
OSi 3 N 4 K2 6Sr»*Lfettte, ,in^Si0 2 12 5t 
Si 3 N 4 BI2 6 S:7 * MJ -ifeKJ: oTW- 

-y?ixTyj *yh^-7wmmzmu®2$ a 

[ 0 1 6 0 ] owe, 04 3 (b) ^-rJ: a HPSP 
2 6a$:jltT^'J3y»K2 lS:X>yf-y^L. vlit 
(CJjDKWS^O. 2~0. 5/xmmS^)T7^^yb 
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1 mmmmx'^ucsT 1 i-smo^ 

3a~2 3di:|5)B$^)SLTi>J:V^. mz. 04 3 
(c) ^-tidtc. HDP-CVDat;J:ot77>f> 

mtm 2 7 *m&t h . ymm 2 1 <m& 
ma. mimtmmtmmx'hi, 

[0 16 1] Wt^X. y'J3yM2 7^Uf7 

?<7)mmtm2XT-y7<mm*'uKi:o „ ^ft^sfe 

jfefNis Wi.tf»llttBB«-C*LJtlB10!O«2. 31 
3. Xte, »2WO«4, *5, Xli. » 3 0*0* 6, 
3c7£5rf J:3(;:5r3>. ^l^.f--y7°^gfgt'{i, 
OWBa»&$r£»f JSfo WitfIC-1000 SrfiEffl^ 
4. 

CO 162] itf)»lX7 i 7 , <0Bf»?3Rt«2X{i«4 

7tf)@Jrffi«04 3 (d) t^J; o £fcoT0a&3tfc&9t< $: 
&kti> iztcofam-hmi Ztlz%&. ZtHzMLX. 

« 6 (c^-rBfS^ftSrSffl-r st. 3 viwai 2 7 

<7)BFf®«iH4 4<r>i. o fc&oT^Fffltea'S 4>HK#Sii 

[0 1 6 3 ] JMC, »2Xf->y7"0»f«ISt^4. * 
^BfSJi. H4 3 (e) fcjfrf <£ 3 fc, I C — 1 0 0 0 i 

0 t> f[*c0Bf gffi Srffl t^T v- U 3 VRfcK 2 7 cr>±ffi £ 
AMU -Iflfci'Js S13N4 m2 6n±.(Di>-Va>Mtt. 
I&27£mi;t&. Z<7)i%£, 7y4*>ymft4 5(0 
*tmn&2 6 aWtt/'J 3^1MbR2 7*qK*gK 

[0164] <fcfc. 04 3 (f) (CiStf-J: Si 3 N 4 R 

2 6*jBKfcJ:-jTll*U OHTSiO,It2 6*7?|| 

3>K-fkl«2 7*™fc^- ? T3®Xl»„ $r*», **>fl« 

COflgP<O7U^C0^ai*<i 10 0-25 Onoe*T**0 

[0 1 6 5] itX. T74*>Ymm4 5*>^ajL 
7tvU3y®iLlg2 7<7)flgp^ N T7-f^yh-7-^4 

h^-74 6fi:, ftofcflM^«fc£Jfl^SIBlXT 

•yy<r>mmt. *iii0t*4>*»v^fas : ft*fflv^S52 
-TOT-. ^xAjcjgjRstii^cor^-f^yhv-^ 

OXotcTyJ *yh~?-7 46im^&b, ®%<7)%h 
[0 166] V^^&zW&cnTyl *W-?-7*±. 



Oi^^Sft^xASrXf vA- (^0^) oxyx 
r- v±fcSl LT T y A * v V 7 S 
«WKffiKtefcfr**>^. -?-^ffiiiE«c7)S!|g{i, jn 

[0167] fflBtfcKWi,' 04 5tejrf J: a n 

<5>. 03 0(a), (b) fcjj**8*W*4,*ifc. 04 6(a), 
(b) «ittffiiES!l£[H]£Sc£*U «9ft{SX^[&iX(iY 

JJBL^rS-rmS L£75-f * > K"?-? 4 6?>MlL : 

[0168] tcii. 04 6 (a) , (b) OflMt^ffitiL 1 
PPmA^xAi|i@^r|6]O0. lxtm{CfflS-ri>. Xr 

^M^fflBr-^ kmmf- 9 1 <T>XV ZitmLXZO 

^rv ^TXr v^coTy 4 XV hSSttfix y 

[ 0 1 6 9 ] 04 3 (f) T'ii. »4 5*6££09fc:%ili 
Lfcfl**' 75 ^ y V v- ^ 4 6 i: LTffiffl t T ^ 
S. -?"<?5J:a^«3tcOT7-fp<yhv-^4 6Ji. 04 
2(a),(b) OSM^-fldtciCSttlsaTSfflSix 

i*lK»L-C7Y-^H««Tli. 04 7(a),(b) 
coGmiZTfrtZolz. isVa>WlttM27 

[0170] ^7iAWiCi4 7 (a) , (b) fcjjrT 
2S^WT7-f^yhV-^46, 47&BfSLl. Ztl 
fe^Pffltt^jftg'Lfc. ffiglitt. B4 8lS^tJ:.3 
fc s ^ft^ xAW<0 3 *><?3RjS(C^-o^4 O<7)«JST0 
P, RIGHT, BOTTOM, LEFT t R<0 W«<0fHHBCENTEIW>n- 5 

nx-h 0 . *^-e^»e««tigf«w*<oT5 -f * > 

hv-^4 6t7>f-;PK^c7)T7-f^yh-7-^4 

[0171] %ti^5im<rrry4 xyh-?-? 46 , 
4 7 SrSSSL/ci: , 04 9 ; 5 0 (c^-f i a ^F5H 

ojesoiMai i o o A£Uty>KHrt<c& o , ttc.m 
WMWlTyl *VY-?-9 4 i<rm$<F>wm$\ o 

Sfcitltf, 7xA£7)ffl(*lT'll®Wt%-^Jg«T*%- 
^S§X«iS§(07 7 -f p<>- h3fi*»fltS<iT i hit 

(# IE) 
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( i ) ^mwm.<r>m^zmmmm-hJM 

mo-mwrn-riTut , ms^^^mmmzxm 
tvmmmmnmtz. mim 1 x o i>m^%2 

[0172] ( 2 ) mm&mmmhmz. me* 
m^mmt^TM^t. mm%2mmmz£z>mz 

[0173] ( 3 ) mmmmiis >j a vwimx-hh 
ztttrnttz < i ) imnxmtmwvmmxm, 

( 4 ) fgEfg 1 0MIE^H2:9fS-r Sl^ 

%i&2<7)mmmz£ vm&mmmm-rimuz. m 
b-ri ( i ) tie^^^aosst^ffi. 

[0174] (5) mffil<r)XyV-tm?m2<DX 

5'J-14. ^^W* 5 l^tT'J)l»c:t^ffii:-ri» ( 1 ) 

( 6 ) MBS* 1 <0* 5 U-tts T 5 y3Rtf>$rtHm+fc>' 
y a»ft«5U41«frk y ^4 fc Sr 

^at-ra ( i > xtt ( 3 ) ££tt<^**$n<9K& 
m 

[0 17 5] (7) mmi0)Z5V-\t* OH££qfr 
"*-*#lHH+fc 5/ y ^JMMIXttiMfc-k y «fc 0 
HSfi^-^tf^fc^^Stt-^ ( 1 ) XI4 (3) iztfflco 

(8) MfBOHg£*-r&#f*» KOHXi4NH 4 

0H?b&zbZ®mki-z < 7 ) icett^mwHw 

[0176] ( 9 ) BUIEm 1 <0»f«*li , JBfiMfc*} 
•fl>E8iM*4?>ltrt 5 0 . 06jura'cm' /g&TC 
ft&ifcSr^ffifct* ( 1 ) Xf4 ( 3 ) fcESttWttfr 

(10) «l^^v^>:Buie^*Sfi«W±BB^ffl« 
{4. |}E^*MHR«BLhiB^«aoiia»<07 0%JaT<0 
«SHt*4i4:*»afc't4 (2) (cEttWi«^IS 

[0177] (in met&tu»i. mm^mryx 
£fc*«Bfci-* ( i ) x(4 ( 3 ) izmt<Q*mwm. 

(12) mBtttlMti. 77X7ftfMfflMftC«t4 
Siifci fc tlMfc-t* ( 1 ) XI4 ( 3 ) tzKmwm 



[oi7 8] ( 1 3) mffi2<owmmz£$>m&m 
mmnmz , frtewsx h >y r&£Rfci-r s i 1 c 

( i ) i,zim<r)?mwmmm&i5 

(14) B5ieGgPI4, aSftfiS-£;b-£-?-? fc LT&ffl 
i: fcttftfc-fS (13) fcfEttVWIfcKftO 

[0179] d5) -msmmmm hm\z\i. m 
m^ftmun±.izTmmmftLxmizBfcr& 

TUiZbtzHtZZ.bZmibi'Z ( 1 ) KIBtto* 
(16) WEIftlMBir^Xvc VD£t4 OB&Zti 
D&K J: o ^ y 3 >«flJtr*6 c t 

[0180] (17) Biriewsx h ^rmtmn^m^ 
mz<mizwmim$:Mf8.-f&Tu$ $ ^c*-rs £ 

(is) mE¥«f»«itti/ y n o . mete 
coaffl^)£$ii^vy3>'i!-fi:it'$) , 5> i<fieii2o 

-2«w>«gi(capfiEf 6ik*i«sk-f6 ( 1 7) tie 

[oi8i] d9) mmmm£*)mmmi<?)m^ 
mmmmmmisjmtitni.i.zMfSL-t txnz zuz 
z t &mt*t ( 2 ) tzim<vmmkmw. 

(20) mi&mmti'V a yK{DSTS> o . ffiew* 

9 ) fclM«9^tt§SttOSJfi#ft. 
[0 182] (2 1 ) KiEvy3>-S«i:3 0nm~ 
1 5 0nm(O^II^fi£$ixS^kSr#S!k-ri. (2 
0 ) (ClBtt<O¥«fl«»0ltftfir&. 

(22) mu^mwrnmit^ u a o . MiBte 
itwic v Dftfc i o ^ y n y^ti-ci) 

y 3 vmmx'h *) , Miem 2 owe^c 4 0 mie^s 

M^Sf®t^f^«^T{4. WE»fc«fta**ufelWIE 
NStUR^MJ»4. WEai^JS*»6WIBSIf»x h yrmff) 

t , B(il£ffeffltSS^J4 3 0 n m~ 1 5 0 n mi^PIJ: 
^-T^ikSr^ktl. (19) (cGtta¥*ft£Ka 
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[oi83] (23) mm^tzit. mitmftmfc 

(24) mfie^ i <m%wz x zinmmi&nmMi, 

tti (2) tciEKo^frgg<7)S3i^„ 
[oi84] (25) fne^^K^x -y +y?mxu. 
mzit. mmmmx o ^meag^^m <t o &* 

(26) i^2<^effi£^.LTiraaeiif&ffKg 

b y 7ilOW»(c3Cfc4llK0ttEJB2<')?gfiWBfc:J: *ffi 

aw* ^ fc s-^at-rs ( 2 > t=£aa¥«ttgiioK 

[0185] (27) ttgB$20»Hgfii£ttffl LTfflB 
jfcftl00nm~~1000n m<7)JjM£*<7)y— 

iH-mfmzx^xmmm^mnitiziim^Lt 
th ( 2 ) i=ia^^^^sc7)Mjt*s. 

[0 1 862 (28) lxio* N 

/m* ~1 x 1 O'ON/m* cO-fy^S-^TtSPMSft 

tmmt^h < 1 ) tiei^^tf^s^ssmfft. 

(29) Mie^**R«0|fiia±ffiODrifl<Dg||(i:. 2 
Ommffifr^ftS^tSKfcVvC 2 0 0 nmjfffiT'h 
<0 % A*0 . 5mm B^ffiKOHWtefc WC 5 0 n m* 

( i ) (cKtta¥*ft£ate) 

[0 187] (30)4tffl(cafl^&*t^£¥*ft 

»r * c: t (c j: o t . frieifeSJisofnBiaa^aj*^ 

[0 188] 

imntim] &±&Kt:£diz*miz£tL&. ma. 
mvmtimmytmt&iifiitz. mmmzmiz® 

y-mmmzmmzx'^h. 
[oi89] &2<rmmTM<mmxn. wsmmsn 



S^«cOJt* 5 0. 06^m • cm* /ztXYX'bhWZ 

mmmm^xmmmmm-fht. mx&uk 
<Qmx'<r)mzimLx¥imm±.-t&z.tm* 

[11] 01(a) HlHc) (i s taaw^D-hi^y 

[02] 02(a) . H2(b) t4. &3fc7)y^u-hyy 
f-T-f V U-S/ a >-OB^IgS:^-rafrB0 ( 2 ) 

x-hh. 

[03] 03(a) . 03(b) tt. ^-/A-D-M/y 
+7.4 V k-S" a ^0»aK±S*5StBBBH ( 3 ) 
T'J>*. 

[04] 04t4. Hl-H3(0IS(CttoTSTI^» 
Jftfcfrfc a Ta*Xl,zi5^X1imm$kffi<?>W{})<?>x. v + 

y ^moy y Vx^mftX'SJzfflxb * . 
[05] 05(a) *m\<mm<mwizm-t&w 
mmwo-mz^-tmwm. 05(b) ii-eco±ffii. 0 

5 (c) tt?9f^»^^oM*^-«iiiHT*6 . 

[06] 06 *ftw<omm<7)&m<vmw$im<?>m 

JtlSfcJB^ftWWB ( 1 c - 1 0 0 0 ) oE^Jnat 

[07] 07<i. *^BJ<0^S|O^«O^^a«0S 
jtiefflws^e^ ( S u b a 4 0 0 ) OflEUSjllSfcfiE 

[08 ] 08ti, #?ibj!<d3s 1 ?>nm<mmz&$> 

7 n-^-h 

[ 0 9 1 0 9 (a) ~.(c) ti s *m&m 1 <7)Hife<7)^« 

WIS ^^D-M/yf-T^VL— v-g y<o§?MI£ 
*-t»fffl0 (-?•<?) 1 ) X'h h. 

[0 1 0 ] 0 1 0 (a) , (b) • uu *HBflom 1 <r>%wm 
Wztikh Ho-M/ yf-r-f y i^-y 3 y wgjtxg 

£Srt$rffi0 (^2 ) T'fc*. 

[01 1 ] 01 ii4, imm%\<rmmimz&h 
iy^u-vuy+74 vu-isaycmtfanizmz. 
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